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Leather-like  textile  material. 

A  leather-like  textile  material  comprising  a  multi-layered 
substrate  having  at  least  first  and  second  knitted  or  woven  fa- 
bric  layers,  and  a  leather-like  covering  provided  on  one  surface 
of  the  second  fabric  layer  opposite  to  the  first  fabric  layer.  The 
first  fabric  layer  is  made  of  a  material  having  a  high  water  per- 
meability,  but  a  low  water  retentivity,  and  the  second  fabric  lay- 
er  is  made  of  a  material  having  a  high  water  retentivity. 



BACKGROUND  OF  THE  INVENTION 

This   i n v e n t i o n   g e n e r a l l y   r e l a t e s   to  a  t e x t i l e  

m a t e r i a l   and,   more  p a r t i c u l a r l y ,   to  a  l e a t h e r - l i k e   t e x t i l e  

m a t e r i a l   c a p a b l e   of  b r i n g i n g   abou t   f a v o r a b l e   e f f e c t s   on  t h e  

sweat   a b s o r b e n c y .  

C u r r e n t l y ,   numerous   t y p e s   of  l e a t h e r - l i k e   t e x t i l e  

m a t e r i a l s   are  a v a i l a b l e   and,  of  them,  a  t e x t i l e   m a t e r i a l  

c o n s i s t i n g   of  a  cup ra   f a b r i c   h a v i n g   one  s u r f a c e   c o a t e d   w i t h  

p o l y u r e t h a n e   is  known  as  h a v i n g   the   h i g h e s t   w a t e r  

a b s o r b e n c y .  

While  the  cup ra   f a b r i c   has  such  a  h igh  w a t e r  

h o l d i n g   c a p a b i l i t y   or  w a t e r   r e t e n t i v i t y   as  to  a b s o r b   a  l a r g e  

amount  of  sweat   e m a n a t i n g   from  the   body  of  a  w e a r e r ,   t h e  

p o l y u r e t h a n e   c o a t i n g   has  l i t t l e   gas  p e r m e a b i l i t y   or ,   i f   i t  

has ,   a  gas  p e r m e a b i l i t y   s h o r t   of  the   v a l u e   r e q u i r e d   t o  

accommoda te   the   w e a r e r ' s   r a t e   of  p e r s p i r a t i o n .   T h e r e f o r e ,  

i t   has  o f t e n   e x p e r i e n c e d   t h a t   the   cup ra   f a b r i c   a b s o r b i n g   a  

r e l a t i v e l y   l a r g e   amount  of  s w e a t ,   once  i t   c o n t a c t s   the   s k i n  

of  the  w e a r e r ' s   body,   wets   the  w e a r e r ' s   body  to  such  a n  

e x t e n t   as  to  cause   the   w e a r e r   to  f e e l   u n c o m f o r t a b l e .  

On  the  o t h e r   hand,   a  l e a t h e r   is  known  as  h a v i n g   a n  

e x c e l l e n t   gas  p e r m e a b i l i t y   and  i s ,   t h e r e f o r e ,   a d v a n t a g e o u s  

in  t h a t   m o i s t u r e   o r i g i n a t i n g   m a i n l y   from  the  sweat   can  b e  



e x p e l l e d   to  the  o u t s i d e   e x t e r i o r l y   of  the   w e a r e r ' s   b o d y .  

However,   even  the  l e a t h e r   pose s   a  p r o b l e m   in  t h a t   i t   a l l o w s  

m o i s t u r e   e x t e r i o r l y   of  the   w e a r e r   to  p e r m e a t e   i n t e r i o r l y   o f  

the  w e a r e r ' s   b o d y .  

SUMMARY  OF  THE  INVENTION 

A c c o r d i n g l y ,   t h i s   i n v e n t i o n   has  been  d e v e l o p e d   t o  

overcome  the  above  d e s c r i b e d   d i s a d v a n t a g e s   and  i n c o n v e -  

n i e n c e s   and  has  for   i t s   e s s e n t i a l   o b j e c t   to  p r o v i d e   a n  

improved   l e a t h e r - l i k e   t e x t i l e   m a t e r i a l   of  a  s t r u c t u r e  

w h e r e i n   the  s u r f a c e   which  may  c o n t a c t   the  w e a r e r ' s   body  c a n  

be  kep t   dry  at  a l l   t imes   and  w i l l   not   t h e r e f o r e   be  s t u f f y .  

A c c o r d i n g   to  t h i s   i n v e n t i o n ,   the   above  d e s c r i b e d  

o b j e c t   can  be  a c c o m p l i s h e d   by  p r o v i d i n g   an  improved   l e a t h e r -  

l i k e   t e x t i l e   m a t e r i a l   which  c o m p r i s e s   a  d o u b l e - l a y e r e d  

s u b s t r a t e   of  t e x t i l e   f a b r i c   h a v i n g   f i r s t   and  second   f a b r i c  

l a y e r s   and  a  l e a t h e r - l i k e   c o v e r i n g   p r o v i d e d   on  one  s u r f a c e  

of  the  second   f a b r i c   l a y e r   o p p o s i t e   to  the   f i r s t   f a b r i c  

l a y e r .   The  f i r s t   f a b r i c   l a y e r   is  p r e p a r e d   from  a  t e x t i l e  

f a b r i c   h a v i n g   a  h igh   w a t e r   p e r m e a b i l i t y   and  a  low  w a t e r  

r e t e n t i v i t y   w h e r e a s   the  second   f a b r i c   l a y e r   is  from  a  

t e x t i l e   f a b r i c   h a v i n g   a  h igh   w a t e r   r e t e n t i v i t y .   Thus ,   t h e  

f i r s t   and  second   f a b r i c   l a y e r s ,   p r e f e r a b l y   i n t e g r a l l y  

k n i t t e d   or  woven  t o g e t h e r   to  form  the  d o u b l e - l a y e r e d  

s u b s t r a t e ,   s e r v e   as  a  w a t e r   p e r m e a b l e   l a y e r   and  a  w a t e r  

a b s o r b e n t   l a y e r ,   r e s p e c t i v e l y .  



With  t h i s   l e a t h e r - l i k e   t e x t i l e   m a t e r i a l ,   s i n c e   t h e  

w a t e r   p e r m e a b l e   l a y e r ,   t h a t   i s ,   the   f i r s t   f a b r i c   l a y e r ,   a c t s  

to  a v o i d   a  d i r e c t   c o n t a c t   be tween   the  sk in   of  the   w e a r e r ' s  

body  and  the  s econd   f a b r i c   l a y e r ,   the  s u r f a c e   of  the   t e x t i l e  

m a t e r i a l   as  a  who le ,   which  may  c o n t a c t   the  w e a r e r ' s   b o d y  

s k i n ,   can  a d v a n t a g e o u s l y   be  kep t   dry  at  a l l   t i m e s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

These  and  o t h e r   o b j e c t s   and  f e a t u r e s   of  t h i s  

i n v e n t i o n   w i l l   become  r e a d i l y   u n d e r s t o o d   from  the  f o l l o w i n g  

d e s c r i p t i o n   t a k e n   in  c o n j u n c t i o n   w i th   p r e f e r r e d   e m b o d i m e n t s  

t h e r e o f   w i th   r e f e r e n c e   to  the  a c c o m p a n y i n g   d r a w i n g s ,   i n  

w h i c h :  

F i g s .   1  and  2  are  s c h e m a t i c   c r o s s - s e c t i o n a l   v i e w s ,  

s u b s t a n t i a l l y   on  a  m i c r o s c o p i c a l l y   e n l a r g e d   s c a l e ,   showing  a  

l e a t h e r - l i k e   t e x t i l e   m a t e r i a l   a c c o r d i n g   to  r e s p e c t i v e  

e m b o d i m e n t s   of  t h i s   i n v e n t i o n .  

DETAILED  DESCRIPTION  OF  THE  EMBODIMENTS 

B e f o r e   the   d e s c r i p t i o n   of  t h i s   i n v e n t i o n   p r o c e e d s ,  

i t   is  to  be  n o t e d   t h a t   l i k e   p a r t s   are   d e s i g n a t e d   by  l i k e  

r e f e r e n c e   n u m e r a l s   t h r o u g h o u t   the   a c c o m p a n y i n g   d r a w i n g s .  

R e f e r r i n g   f i r s t   to  F ig .   1,  a  l e a t h e r - l i k e   t e x t i l e  

m a t e r i a l ,   g e n e r a l l y   d e s i g n a t e d   by  1,  c o m p r i s e s   a  l e a t h e r -  

l i k e   c o v e r i n g   2  h a v i n g   a  p l u r a l i t y   of  c e l l s   4  t h e r e i n ,   and  a  

d o u b l e - l a y e r e d   s u b s t r a t e   3  of  t e x t i l e   f a b r i c   p r o v i d e d   on  o n e  

s u r f a c e   of  the   c o v e r i n g   2  which  may  face   the  body  7  of  a  

w e a r e r .   The  c o v e r i n g   2  may  be  a  s y n t h e t i c   l e a t h e r   known  a s  



composed  of  a  k n i t t e d   or  woven  web  of  t e x t i l e   f a b r i c   h a v i n g  

a  c o a t e d   l a y e r   of  s y n t h e t i c   r e s i n   such  as  p o l y v i n y l   c h l o r i d e ,  

ny lon   or  p o l y u r e t h a n e ,   an  a r t i f i c i a l   l e a t h e r   known  a s  

composed  of  a  non-woven  web  of  t e x t i l e   f i b e r s   h a v i n g   a  

c o a t e d   l a y e r   of  s y n t h e t i c   r e s i n ,   for   e x a m p l e ,   p o l y u r e t h a n e ,  

w i th   m a c r o p o r e s   t h e r e i n ,   or  a  c o a t e d   f a b r i c .  

The  d o u b l e - l a y e r e d   s u b s t r a t e   of  t e x t i l e   f a b r i c  

i n c l u d e s   a  f i r s t   f a b r i c   l a y e r   6,  which  s e r v e s   as  a  w a t e r  

p e r m e a b l e   l a y e r ,   and  a  second   f a b r i c   l a y e r   5  which  s e r v e s   a s  

a  w a t e r   a b s o r b e n t   l a y e r ,   s a i d   second   f a b r i c   l a y e r   5  b e i n g  

he ld   in  c o n t a c t   wi th   the  c o v e r i n g   2  wi th   the  f i r s t   f a b r i c  

l a y e r   6  p o s i t i o n e d   on  one  s i d e   of  the   second   f a b r i c   l a y e r   5 

o p p o s i t e   to  the  c o v e r i n g   2.  P r e f e r a b l y ,   the   f i r s t   a n d  

second   f a b r i c   l a y e r s   6  and  5  are   i n t e g r a l l y   k n i t t e d   t o g e t h e r  

by  the  use  of  a  known  r a s c h e l   machine   or  a  known  t r i c o t  

k n i t t i n g   mach ine   to  p r o v i d e   the  d o u b l e - l a y e r e d   s u b s t r a t e   2 

of  t e x t i l e   f a b r i c .   The  t y p e s   of  y a r n s   used   to  form  t h e  

f i r s t   and  s econd   f a b r i c   l a y e r s   6  and  5,  r e s p e c t i v e l y ,   may  b e  

of  the  same  gauge  or  d i f f e r e n t   gauge .   However,   where  t h e  

gauge  of  the  y a r n s   for   the  f i r s t   f a b r i c   l a y e r   6  is  s m a l l e r  .  

than   t h a t   for   the  second   f a b r i c   l a y e r   5  so  t h a t   the   f i r s t  

f a b r i c   l a y e r   6  can  be  r e n d e r e d   to  have  a  more  c o a r s e   n e t w o r k  

than   the   f i r s t   f a b r i c   l a y e r   6,  a  m o i s t u r e   component   8  of  t h e  

sweat   e m a n a t i n g   from  the  w e a r e r ' s   body  7  can  r e a d i l y  

p e r m e a t e   t h r o u g h   the  f i r s t   f a b r i c   l a y e r   6.  In  a d d i t i o n ,  



each  of  the  f i r s t   and  second   f a b r i c   l a y e r s   6  and  5  may 

e i t h e r   a  warp  k n i t t e d   f a b r i c   or  a  wef t   k n i t t e d   f a b r i c ,   or  a  

woven  f a b r i c   i n s t e a d   of  the  k n i t t e d   f a b r i c .  

In  the  p r a c t i c e   of  t h i s   i n v e n t i o n ,   the   y a r n s   6 a  

used  to  m a n u f a c t u r e   the  f i r s t   f a b r i c   l a y e r   6  are   of  a  k i n d  

h a v i n g   a  h igh   w a t e r   p e r m e a b i l i t y ,   but   a  low  w a t e r  

r e t e n t i v i t y   (which  means  the  amount  of  w a t e r   t r a p p e d   by  t h e  

f a b r i c ,   e x p r e s s e d   in  t e rms   of  the  c o n t e n t   of  w a t e r   in  t h e  

f a b r i c   and  which  is  r e l a t e d   to  the  m o i s t u r e   a b s o r b a b i l i t y  

and  the  w a t e r   a b s o r b a b i l i t y   of  the   f a b r i c ) ,   and  a l s o   h a v i n g  

a  t h i c k n e s s   s m a l l e r   than   t h a t   of  the   y a r n s   5a  used  t o  

m a n u f a c t u r e   the   second   f a b r i c   l a y e r   5.  In  a d d i t i o n   t h e  

f i r s t   f a b r i c   l a y e r   6  which   is  a d a p t e d   to  c o n t a c t ,   e i t h e r  

d i r e c t l y   or  i n d i r e c t l y ,   the  sk in   of  the   w e a r e r ' s   body  h a s  

such  a  n e t w o r k   t h a t   w a t e r   componen t   a b s o r b e d   by  the  s e c o n d  

f a b r i c   l a y e r   5  t h r o u g h   the  f i r s t   f a b r i c   l a y e r   6  w i l l   n o t  

p e r m e a t e   in  the  r e v e r s e   d i r e c t i o n   t o w a r d s   the  w e a r e r ' s   b o d y  

7  t h r o u g h   the  f i r s t   f a b r i c   l a y e r   6,  as  w i l l   be  d i s c u s s e d   i n  

more  d e t a i l   l a t e r .  

Examples   of  the  y a r n s   6a  for   the  f i r s t   f a b r i c  

l a y e r   6  i n c l u d e   p o l y e s t e r   (Water  R e t e n t i v i t y :   0.6  to  0.7% 

at  20°C  and  95%  r e l a t i v e   h u m i d i t y ) ,   ny lon   (Water  R e t e n t i v i t y :  

8.0  to  9.0%  at   20°C  and  95%  r e l a t i v e   h u m i d i t y ) ,   p o l y p r o p y l e n e ,  

v i n y l i d e n e ,   v i n y l o n   and  o t h e r s .  

On  the  o t h e r   hand,   the   second   f a b r i c   l a y e r   5  i s  

m a n u f a c t u r e d   by  the  use  of  the   y a r n s   5a  of  a  k ind   h a v i n g   a  



high   wa te r   r e t e n t i v i t y   and  a  r e l a t i v e l y   l a r g e   t h i c k n e s s   a n d  

has  so  f i n e   a  n e t w o r k   t h a t   m o i s t u r e   component   8  of  the  s w e a t  

which  has  p a s s e d   t h r o u g h   the   f i r s t   f a b r i c   l a y e r   6  can  b e  

c o n d e n s e d   and  then   a b s o r b e d   by  the  second  f a b r i c   l a y e r   a n d  

t h a t ,   even  i f   a  c e r t a i n   load   is  a p p l i e d   t h e r e t o   t h r o u g h   t h e  

c o v e r i n g   2,  the  w a t e r   componen t   of  the   sweat   s o a k i n g   in  t h e  

second   f a b r i c   l a y e r   5  w i l l   not   p e n e t r a t e   in  a  d i r e c t i o n  

t o w a r d s   the  f i r s t   f a b r i c   l a y e r   6.  I t   is  to  be  n o t e d   t h a t  

the  second   f a b r i c   l a y e r  5   is  p r e f e r r e d   to  have  a  t h i c k n e s s  

s u f f i c i e n t   to  a b s o r b   the  sweat   e m a n a t i n g   from  the  w e a r e r ' s  

b o d y .  

Examples   of  the  y a r n s   5a  for   the  second  f a b r i c  

l a y e r   5  i n c l u d e   cuprammonium  rayon  (Water  R e t e n t i v i t y :   2 1 . 0  

to  25.0%  at  20°C  and  95%  r e l a t i v e   h u m i d i t y ) ,   rayon  ( W a t e r  

R e t e n t i v i t y :   25.0  to  30.0%  at  20°C  and  95%  r e l a t i v e   h u m i d i t y ) ,  

c o t t o n   (Water  R e t e n t i v i t y :   24.0  to  27.0%  at  20°C  and  95% 

r e l a t i v e   h u m i d i t y ) ,   w a t e r - a b s o r b e n t   n y l o n ,   a c r y l i c   r e s i n   a n d  

o t h e r s   which  can  a b s o r b   the  sweat   e m a n a t i n g   from  the  w e a r e r ' s  

body  7 .  

More  s p e c i f i c a l l y ,   the  t h i c k n e s s   of  the   y a r n s   f o r  

the  f i r s t   f a b r i c   l a y e r   6  and  the   n e t w o r k   s t r u c t u r e   t h e r e o f  

are  so  c o r e l a t e d   and  so  s e l e c t e d   t h a t   any  p o s s i b l e   d i r e c t  

c o n t a c t   of  the   second   f a b r i c   l a y e r   5  to  the  sk in   of  t h e  

w e a r e r ' s   body  7  t h r o u g h   i n t e r s t i c e s   of  the   f i r s t   f a b r i c  

l a y e r   6  w i l l   not   t ake   p l a c e   and  t h a t   the  w a t e r   p e r m e a b i l i t y  

t h e r e o f   w i l l   not   be  a d v e r s e l y   a f f e c t e d .   For  t h i s   r e a s o n ,  



the   y a r n s   6a  for   the  f i r s t   f a b r i c   l a y e r   6  are  p r e f e r a b l y   o f  

a  type   h a v i n g   30  to  300  d e n i e r s   and  are  p r e f e r a b l y   k n i t t e d  

in  50  v e r t i c a l   rows  per   i nch   in  the  case   of  the   30  d e n i e r  

ya rn   to  14  v e r t i c a l   rows  per   inch  in  the  case   of  the   100 

d e n i e r   y a r n .  

On  the   o t h e r   hand,   the   y a r n s   5a  for   the  s e c o n d  

f a b r i c   l a y e r   5  are   p r e f e r a b l y   of  a  type   hav ing   40  d e n i e r s   o r  

m o r e .  

By  way  of  e x a m p l e ,   a  p o l y e s t e r   f a b r i c   h a v i n g   34 

v e r t i c a l   rows  per   inch   and  formed  by  the  use  of  t h e  

p o l y e s t e r   y a r n s   of  a  type   h a v i n g   30  d e n i e r s   is  p r e f e r r e d   a s  

a  m a t e r i a l   for   the  f i r s t   f a b r i c   l a y e r   6  w h i l e   a  cup ra   f a b r i c  

h a v i n g   34  v e r t i c a l   rows  per   inch   and  formed  by  the  use  o f  

the  cuprammonium  r ayon   y a r n s   of  a  type   h a v i n g   50  d e n i e r s   i s  

p r e f e r r e d   as  a  m a t e r i a l   for   the   second   f a b r i c   l a y e r   5 .  

The  l e a t h e r - l i k e   c o v e r i n g   2  may  be  formed  b y  

d e p o s i t i n g   or  c o a t i n g   on  the   d o u b l e - l a y e r e d   s u b s t r a t e   3 ,  

s p e c i f i c a l l y ,   on  one  s i d e   of  the   second  f a b r i c   l a y e r   5 

o p p o s i t e   to  the  f i r s t   f a b r i c   l a y e r   6  as  shown,  by  the  use  o f  

a  known  wet  type   f i l m   f o r m i n g   method  so  as  to  have  an  c l o s e d  

c e l l s .   The  f o r m a t i o n   of  t h i s   c o v e r i n g   2  is  c a r r i e d   o u t  

a f t e r   t h e   f i r s t   and  second   f a b r i c   l a y e r s   6  and  5  has  b e e n  

i n t e g r a t e d   t o g e t h e r   in  the   manner   as  h e r e i n b e f o r e   d e s c r i b e d .  

This   c o v e r i n g   2  may  be  e x p o s e d   to  the  o u t s i d e   and  s h o u l d ,  

t h e r e f o r e ,   have  a  g o o d - l o o k i n g   a p p e a r a n c e   and  be  d u r a b l e  

w i th   no  s u b s t a n t i a l   w a t e r   p e r m e a b i l i t y .   For  t h i s   p u r p o s e ,  



i t   may  be  made  of  p o l y u r e t h a n e ,   v i n y l   c h l o r i d e ,   a c r y l i c  

r e s i n ,   r u b b e r ,   amino  a c i d   or  the   l i k e .   Where  i t   is  made  o f  

e i t h e r   p o l y u r e t h a n e   or  amino  a c i d ,   i t   may  have  a  m o i s t u r e  

p e r m e a b i l i t y .   A l t h o u g h   the  c o v e r i n g   2  so  f a r   shown  in  F i g .  

1  is  of  a  foamed  s t r u c t u r e   wi th   c l o s e d   c e l l s ,   i t   may  not  b e  

l i m i t e d   t h e r e t o   and  may  be  a  m o i s t u r e   a b s o r b e n t   c o a t i n g   o f  

p o l y v i n y l   c h l o r i d e ,   a c r y l i c   c o a t i n g ,   p o l y u r e t h a n e   or  t h e  

l i k e   r e s i n .   In  e i t h e r   c a s e ,   the   o u t e r   s u r f a c e   of  t h e  

c o v e r i n g   2  remote   from  the  w e a r e r ' s   body  may  be  r a i s e d .  

The  l e a t h e r - l i k e   t e x t i l e   m a t e r i a l   1  of  t h e  

s t r u c t u r e   d e s c r i b e d   h e r e i n b e f o r e   f u n c t i o n s   in  the  f o l l o w i n g  

manner  and  as  shown  in  F ig .   1 .  

In  g e n e r a l ,   the   sweat   e x c r e t e d   from  the  human  b o d y  

can  be  b r o a d l y   c l a s s i f i e d   i n t o   the  m o i s t u r e   component   8 

e v a p o r a t e d   from  the  sk in   and  l i q u i d   d r o p l e t s   9  r e m a i n i n g   on  

the  s k i n .  

The  m o i s t u r e   component   8  can  pass   t h r o u g h   t h e  

i n t e r s t i c e s   of  the   f i r s t   f a b r i c   l a y e r   6,  c o n t a c t i n g   the  s k i n  

of  the  w e a r e r ' s   body  7,  and  is  in  t u r n   a b s o r b e d   by  t h e  

second  f a b r i c   l a y e r   5  a f t e r   h a v i n g   been  c o n d e n s e d   i n t o  

l i q u i d   d r o p l e t s   9a.  On  the  o t h e r   hand,   the   l i q u i d   d r o p l e t s  

9  are  soaked   i n t o   the  i n t e r s t i c e s   of  the  f i r s t   f a b r i c   l a y e r  

6,  which  are   d e f i e n d   be tween   the  y a r n s   6a  and  a l s o   among  t h e  

f i b e r s ,   and  a re   then   t o t a l l y   a b s o r b e d   by  the  second   f a b r i c  

l a y e r   5  to  a l l ow   the  s u r f a c e   of  the  f i r s t   f a b r i c   l a y e r   6 

a d j a c e n t   the  w e a r e r ' s   body  7  to  be  dry  at  a l l   t i m e s .  



As  h e r e i n a b o v e   d e s c r i b e d ,   vapor   of  the  s w e a t  

w i t h i n   an  a i r   l a y e r   b e t w e e n   the  l e a t h e r - l i k e   t e x t i l e  

m a t e r i a l   1  and  the   w e a r e r ' s   body  7  can  be  a b s o r b e d   by  t h e  

second   f a b r i c   l a y e r   5  t h r o u g h   the  f i r s t   f a b r i c   l a y e r   6  a n d ,  

t h e r e f o r e ,   the   a i r   l a y e r   w i l l   not   be  s a t u r a t e d   and  no  

w e t t i n g   of  the   body  s k i n   w i l l   o c c u r .   In  a d d i t i o n ,   s i n c e   t h e  

c o n d e n s a t i o n   of  the  m o i s t u r e   component   8  i n t o   the  l i q u i d  

c o m p o n e n t s   8a  t a k e s   p l a c e   only   in  the   second  f a b r i c   l a y e r   5 ,  

wet  h e a t   g e n e r a t e d   upon  w e t t i n g   as  a  r e s u l t   of  the   c o n d e n s a -  

t i o n   of  the  m o i s t u r e   componen t   8  w i l l   not  r e a c h   the  w e a r e r ' s  

body  7  which  is  s p a c e d   from  the  second   f a b r i c   l a y e r   5  by  t h e  

i n t e r v e n t i o n   of  the   f i r s t   f a b r i c   l a y e r   6  and,  a c c o r d i n g l y ,  

the  w e a r e r ' s   body  7  can  be  kep t   d ry .   Moreove r ,   in  view  o f  

the  i n t e r v e n t i o n   of  the   f i r s t   f a b r i c   l a y e r   6  b e t w e e n   t h e  

second   f a b r i c   l a y e r   5  and  the  w e a r e r ' s   body  7,  the  h e a t   o f  

v a p o r i z a t i o n   of  the  c o n d e n s e d   l i q u i d   d r o p l e t s   w i l l   n o t  

s u b s t a n t i a l l y   b r i n g   abou t   any  a d v e r s e   e f f e c t .  

Thus,   by  the  c u m u l a t i v e   e f f e c t   b r o u g h t   a b o u t   b y  

the  c o m b i n a t i o n   of  the   c o v e r i n g   2  h a v i n g   no  w a t e r   p e r m e a -  

b i l i t y   and  the  d o u b l e - l a y e r e d   s u b s t r a t e   3  of  f i r s t   a n d  

second   f a b r i c   l a y e r s   6  and  5  which  is  i n t e g r a t e d   w i th   t h e  

c o v e r i n g   2,  not   only   w i l l   the   w e a r e r ' s   body  be  f r e e   from  a  

s t u f f y   c o n d i t i o n   even  i f   p e r s p i r a t i o n   t a k e s   p l a c e ,   but   a l s o  

w a t e r   c a n n o t   p e n e t r a t e   from  e x t e r i o r l y   of  the  c o v e r i n g   2  a n d  

the  w e a r e r ' s   body  7  can,   t h e r e f o r e ,   be  kept   in  a  s a n i t a r y  

and  warm  c o n d i t i o n .   In  a d d i t i o n ,   b e c a u s e   of  the  p o s i t i o n i n g  



of  the  c o v e r i n g   2  on  one  s i d e   of  the   d o u b l e - l a y e r e d   s u b s t r a t e  

3  r emote   from  the  w e a r e r ' s   body,   the  l e a t h e r - l i k e   t e x t i l e  

m a t e r i a l   h a v i n g   a  g o o d - l o o k i n g   a p p e a r a n c e ,   a  h igh   q u a l i t y  

( c o l o r a b l e   in  m u l t i - c o l o r ,   p o l y s h a b l e   and  c r e p e - a b l e )   and  a  

h igh   d u r a b i l i t y   can  be  m a n u f a c t u r e d   at  r e d u c e d   c o s t   a s  

compared   wi th   l e a t h e r s .  

The  l e a t h e r - l i k e   t e x t i l e   m a t e r i a l   a c c o r d i n g   t o  

t h i s   i n v e n t i o n   can  a l s o   be  used  as,   for   example ,   a  b e d  

s h e e t .   In  such  c a s e ,   the   l e a t h e r - l i k e   t e x t i l e   m a t e r i a l   i s  

used  wi th   the  c o v e r i n g   2  and  the  d o u b l e - l a y e r e d   s u b s t r a t e   3 

f a c i n g   downwards  and  upward ,   r e s p e c t i v e l y .   Dur ing   the  u s e  

as  the  bed  s h e e t ,   m o i s t u r e   e m a n a t i n g   from  the  body  of  a  

s l e e p e r   l y i n g   on  the  d o u b l e - l a y e r e d   s u b s t r a t e   3  of  t h e  

l e a t h e r - l i k e   t e x t i l e   m a t e r i a l   can  be  a b s o r b e d   by  the  s e c o n d  

f a b r i c   l a y e r   5  and  r e t a i n e d   t h e r e i n   w i t h o u t   a l l o w i n g   i t   t o  

p e n e t r a t e   t h r o u g h   the  c o v e r i n g   2.  Where  the  l e a t h e r - l i k e  

t e x t i l e   m a t e r i a l   is  to  be  used  as  the   bed  s h e e t ,   t h e  

c o v e r i n g   2  is  p r e f e r a b l y   made  i n t o   a  w a t e r p r o o f   l a y e r   o f  

r u b b e r   l i n i n g ,   p o l y v i n y l   c h l o r i d e   l i n i n g ,   a c r y l i c   r e s i n  

l i n i n g ,   or  p o l y s t y l e n e   foam.  M o r e o v e r ,   a  non-woven  f a b r i c ,  

for   e x a m p l e ,   may  be  i n t e r p o s e d   be tween   the  c o v e r i n g   2  a n d  

the  d o u b l e - l a y e r e d   s u b s t r a t e   3  so  t h a t   the   l e a t h e r - l i k e  

t e x t i l e   m a t e r i a l   as  a  whole  can  be  i m p a r t e d   w i th   b o t h  

t o u g h n e s s   and  d u r a b i l i t y   c o m p a r a b l e   to  t h o s e   of  a  l e a t h e r .  

This   i n v e n t i o n   may  not  be  l i m i t e d   to  t h e  

embodiment   d e s c r i b e d   w i th   r e f e r e n c e   to  and  shown  in  F ig .   1 ,  



but   may  be  p r a c t i s e d   in  numerous   ways.   By  way  of  e x a m p l e ,  

the  c o v e r i n g   may  have  a  gas  p e r m e a b i l i t y .   This  can  b e  

a c c o m p l i s h e d   by,  as  shown  in  F ig .   2,  making  the  c o v e r i n g   2 

in  such  a  manner   t h a t   a  l a y e r   10  of  c o v e r i n g   h a v i n g   a  

p l u r a l i t y   of  r e g u l a r i l y   and  c o n t i n u o u s l y   l i n e d - u p   c l o s e d  

p o r e s   11  d e f i n e d   t h e r e i n   is  cu t   in  a  p l a n e   i n t e r m e d i a t e l y   o f  

the  t h i c k n e s s   t h e r e o f   and  a l ong   the  l i n e   A-A  shown  in  F ig .   2 

and  a  p o r t i o n   of  the   l a y e r   10  of  c o v e r i n g   l e f t   a d h e r i n g   t o  

the  d o u b l e - l a y e r e d   s u b s t r a t e   3  is  then   ground  to  a l l o w  

c a v i t i e s   10a  in  t h a t   p o r t i o n   of  the   l a y e r   10  to  be  c o m m u n i -  

c a t e d   w i th   the   i n t e r s t i c e s   of  the   second   f a b r i c   l a y e r   5 .  

A c c o r d i n g   to  the  embodiment   d e s c r i b e d   above  a n d  

shown  in  F ig .   2,  i t   is  c l e a r   t h a t   the  m o i s t u r e   or  w a t e r  

c o n t e n t   in  the  s econd   f a b r i c   l a y e r   5  can  be  a l l o w e d   to  b e  

e x p e l l e d   to  the  o u t s i d e   t h r o u g h   the  c o v e r i n g   2  in  g a s e o u s  

p h a s e .  

In  e i t h e r   of  the   f o r e g o i n g   embodiments   shown 

r e s p e c t i v e l y   in  F i g s .   1  and  2,  the  f i r s t   f a b r i c   l a y e r   6  may 

be  r a i s e d   to  r e n d e r   the  t e x t i l e   m a t e r i a l   of  t h i s   i n v e n t i o n  

to  have  an  i n c r e a s e d   warmth  r e t e n t i v i t y .   Moreove r ,   t h e  

second   f a b r i c   l a y e r   5  may  be  made  of  p o l y u r e t h a n e   e l a s t i c  

y a r n s   ( c o m m e r c i a l l y   a v a i l a b l e   unde r   the  t r a d e   name,  " S p a n d e x " )  

wound  w i th   the  m o i s t u r e - a b s o r b e n t   and  w a t e r - a b s o r b e n t  

t h r e a d s   5a  and,   in  such  c a s e ,   an  o u t e r   l i n i n g   may  b e  

p r o v i d e d   on  the  o u t e r   s u r f a c e   of  the  c o v e r i n g   2  o p p o s i t e   t o  

the  d o u b l e - l a y e r e d   s u b s t r a t e   3 .  



I t   is  to  be  n o t e d   t h a t ,   in  the  f o r e g o i n g   d e s c r i p -  

t i o n ,   the   l e a t h e r - l i k e   t e x t i l e   m a t e r i a l   has  been  d e s c r i b e d  

as  d i r e c t l y   c o n t a c t i n g   the   w e a r e r ' s   body  for   the  p u r p o s e   o f  

f a c i l i t a t i n g   a  b e t t e r   u n d e r s t a n d i n g   of  t h i s   i n v e n t i o n .  

However ,   even  i f   one  or  more  u n d e r w e a r s   are  i n t e r v e n e d  

b e t w e e n   the  t e x t i l e   m a t e r i a l   of  t h i s   i n v e n t i o n   and  t h e  

w e a r e r ' s   body,   the  t e x t i l e   m a t e r i a l   f u n c t i o n s   in  a  m a n n e r  

s i m i l a r   to  t h a t   d e s c r i b e d   h e r e i n b e f o r e .   That  i s ,   t h e  

m o i s t u r e   component   of  the   sweat   e m a n a t i n g   from  the  w e a r e r ' s  

body  can  r e a c h   the  d o u b l e - l a y e r e d   s u b s t r a t e   a f t e r   h a v i n g  

p a s s e d   t h r o u g h   the  u n d e r w e a r s   or  a f t e r   hav ing   been  t e m p o r a r i l y  

a b s o r b e d   by  and  t hen   e v a p o r a t e d   from  the  u n d e r w e a r s ,   f i n a l l y  

b e i n g   t o t a l l y   a b s o r b e d   by  the  second   f a b r i c   l a y e r   5  t h r o u g h  

the  f i r s t   f a b r i c   l a y e r   6 .  

The  l e a t h e r - l i k e   t e x t i l e   m a t e r i a l   of  t h i s  

i n v e n t i o n   can  be  used  as  not   only  a  m a t e r i a l   for   v a r i o u s  

c l o t h i n g s ,   i n c l u d i n g   g l o b e s   and  s u i t s ,   but   a l s o   a  m a t e r i a l  

for   c h a i r   l i n i n g s   f o o t w e a r s   and  the  o t h e r s .   In  a d d i t i o n ,  

a l t h o u g h   the  s t r u c t u r e   3  has  been  d e s c r i b e d   as  d o u b l e -  

l a y e r e d ,   i t   may  be  composed  of  t h r e e   or  more  f a b r i c   l a y e r s  

and,  even  in  t h i s   c a s e ,   s u b s t a n t i a l l y   the  same  e f f e c t s   a s  

t h a t   e x h i b i t e d   by  the  d o u b l e - l a y e r e d   s u b s t r a t e   can  b e  

a p p r e c i a t e d .  

H e r e i n a f t e r ,   in  o r d e r   to  d e m o n s t r a t e   t h e  

s u p e r i o r i t y   of  the  l e a t h e r - l i k e   t e x t i l e   m a t e r i a l   a c c o r d i n g  

to  t h i s   i n v e n t i o n   over   the  p r i o r   a r t   p r o d u c t s   of  s i m i l a r  

k i n d ,   the   r e s u l t   of  c o m p a r i s o n   t e s t s   w i l l   be  i l l u s t r a t e d .  



Samples   used  a re   as  f o l l o w s :  

(A)  P o l y v i n y l   C h l o r i d e   L e a t h e r   ( S u b s t r a t e :   Spun  r a y o n  

m u s l i n   No.  4  w i t h   30  c o u n t s   of  warp  ya rns   and  30 

c o u n t s   of  w e f t   y a r n s )  

(B)  Nylon  L e a t h e r   ( S u b s t r a t e :   T w i l l e d   c o t t o n   f a b r i c  

No.  9A  w i t h   30  c o u n t s   of  warp  y a r n s   and  30  c o u n t s  

of  we f t   y a r n s )  

(C)  P o l y u r e t h a n e   L e a t h e r   ( S u b s t r a t e :   Same  as  in  S a m p l e  

(B),  bu t   h a v i n g   no  gas  p e r m e a b i l i t y )  

(D)  P o l y u r e t h a n e   L e a t h e r   ( S u b s t r a t e :   R a i s e d   t r i c o t  

f a b r i c   w i th   c u p r a   and  ny lon   ya rns   k n i t t e d  

a l t e r n a t e l y ,   h a v i n g   a  gas  p e r m e a b i l i t y ) .  



(E)  A r t i f i c i a l   L e a t h e r   ( S u b s t r a t e :   Non-woven  p o l y e s t e r  

f a b r i c )  

(F)  P o l y u r e t h a n e   Coa ted   F a b r i c   ( S u b s t r a t e :   N y l o n  

t r i c o t   f a b r i c )  

(G)  Coated   F a b r i c   c o m m e r c i a l l y   so ld   under   the  t r a d e  

name  of  " E n t r a n t "   ( S u b s t r a t e :   Nylon  t a f f e t a   f a b r i c  

backed   up  by  a  foamed  p o l y u r e t h a n e   l a y e r )  

(H)  L a m i n a t e d   F a b r i c   c o m m e r c i a l l y   so ld   under   the  t r a d e  

name  of  " G o r e t e x "   (F ron t   s u r f a c e :   Nylon  T a f f e t a .  

I n t e r l i n i n g :   Foamed  p o l y u r e t h a n e   f i l m )  

(I)  P r o d u c t   of  I n v e n t i o n   ( S u b s t r a t e :   D o u b l e - l a y e r e d  

t r i c o t   f a b r i c   of  p o l y e s t e r   ( for   the  second  f a b r i c  

l a y e r )   and  cup ra   ( for   the  f i r s t   f a b r i c   l a y e r )  

c o a t e d   wi th   p o l y u r e t h a n e   r e s i n .  

Water  A b s o r p t i o n   Speed  is  the  r a t e   of  p e n e t r a t i o n  

of  a  g iven   amount  of  w a t e r   t h r o u g h   the  r e s p e c t i v e   s a m p l e  

from  the  f r o n t   s u r f a c e   (on  the  s ide   of  the   c o v e r i n g )   t o w a r d s  

the  r e a r   s u r f a c e   (on  the  s i de   of  the  s u b s t r a t e )   or  from  t h e  

r e a r   s u r f a c e   t o w a r d s   the  f r o n t   s u r f a c e .  

Amount  of  Water  R e s i d u e   on  Rear  S u r f a c e   is  t h e  

amount  of  w a t e r   l e f t   on  the  r e a r   s u r f a c e   when  a  g i v e n   a m o u n t  

of  w a t e r   a p p l i e d   to  the  r e a r   s u r f a c e   has  been  a b s o r b e d   in  a n  

a d s o r b e n t   pape r   and  is  e x p r e s s e d   in  t e rms   of  p e r c e n t a g e  

r e l a t i v e   to  the  g iven   amount  of  w a t e r .  



From  the   t a b l e   shown  above ,   i t   is  c l e a r   t h a t   t h e  

t e x t i l e   m a t e r i a l   a c c o r d i n g   to  t h i s   i n v e n t i o n ,   r e p r e s e n t e d   b y  

Sample  ( I ) ,   is  c o m p a r a b l e   to  the  p r i o r   a r t   m a t e r i a l s ,   e x c e p t  

for   the  one  r e p r e s e n t e d   by  Sample  (D),  in  t h a t   no  w a t e r   c a n  

s u b s t a n t i a l l y   p e n e t r a t e   from  the  f r o n t   s u r f a c e ,   but   i s  

s u p e r i o r   to  a n y  o n e   of  the   p r i o r   a r t   m a t e r i a l   in  r e s p e c t   o f  

the  c a p a b i l i t y   of  r e a d i l y   a b s o r b i n g   w a t e r   from  the   r e a r  

s u r f a c e .   This   means  t h a t ,   w i t h   the   t e x t i l e   m a t e r i a l   a c c o r d -  

ing  to  t h i s   i n v e n t i o n ,   the   s u b s t r a t e   can  r e a d i l y   a b s o r b   t h e  

sweat   w h i l e   k e e p i n g   a  s u r f a c e   p o r t i o n   of  the  s u b s t r a t e ,  

which  may  c o n t a c t   the   w e a r e r ' s ,   to  be  dry  at  a l l   t i m e s  

b e c a u s e   of  the  s m a l l e s t   amount  of  the  w a t e r   r e s i d u e   on  t h e  

r e a r   s u r f a c e   shown  in  the   t a b l e ,   w h e r e f o r e   the  w e a r e r ' s   b o d y  

can  be  kep t   dry  w h i l e   no  w a t e r   is  s u b s t a n t i a l l y   a l l o w e d   t o  

p e n e t r a t e   t h r o u g h   the  t e x t i l e   m a t e r i a l   t o w a r d s   the  w e a r e r ' s  

b o d y .  



1.  A  l e a t h e r - l i k e   t e x t i l e   m a t e r i a l   c o m p r i s i n g ,   i n  

c o m b i n a t i o n :  

a  m u l t i - l a y e r e d   s u b s t r a t e   h a v i n g   f i r s t   and  s e c o n d  

f a b r i c   l a y e r s   i n t e g r a t e d   t o g e t h e r ;   a n d  

a  l e a t h e r - l i k e   c o v e r i n g   p r o v i d e d   on  one  s i de   of  t h e  

m u l t i - l a y e r e d   s u b s t r a t e   r emote   from  the  f i r s t   f a b r i c   l a y e r ,  

s a i d   f i r s t   f a b r i c   l a y e r   b e i n g   made  of  a  f a b r i c   m a t e r i a l  

hav ing   a  h igh  w a t e r   p e r m e a b i l i t y   and  a  low  w a t e r  

r e t e n t i v i t y ,   s a id   second  f a b r i c   l a y e r   b e i n g   made  of  a  f a b r i c  

m a t e r i a l   hav ing   a  high  w a t e r   r e t e n t i v i t y .  

2.  A  m a t e r i a l   as  c l a i m e d   in  Claim  1,  w h e r e i n   each  o f  

s a id   f i r s t   and  second  f a b r i c   l a y e r s   is  a  k n i t t e d   f a b r i c .  

3.  A  m a t e r i a l   as  c l a i m e d   in  Claim  1,  w h e r e i n   each  o f  

s a id   f i r s t   and  second  f a b r i c   l a y e r   is  a  woven  f a b r i c .  

4.  A  m a t e r i a l   as  c l a i m e d   in  Claim  2,  w h e r e i n   t h e  

c o v e r i n g   is  made  of  m a c r o p o r o u s   p o l y u r e t h a n e ,   and  t h e  

k n i t t e d   f a b r i c s   for   the  r e s p e c t i v e   f i r s t   and  second  f a b r i c  

l a y e r s   are  made  of  p o l y e s t e r   and  cuprammonium  r a y o n ,  

r e s p e c t i v e l y .  

5.  A  m a t e r i a l   as  c l a i m e d   in  Claim  3,  w h e r e i n   t h e  

c o v e r i n g   is  made  of  m a c r o p o r o u s   p o l y u r e t h a n e ,   and  the  woven  

f a b r i c s   for   the  r e s p e c t i v e   f i r s t   and  second   f a b r i c   l a y e r s  

are  made  of  p o l y e s t e r   and  c o t t o n ,   r e s p e c t i v e l y .  

6.  A  m a t e r i a l   as  c l a i m e d   in  Claim  1,  2,  3,  4  or  5 

w h e r e i n   the  m u l t i - l a y e r e d   s u b s t r a t e   a l s o   has  a  t h i r d   f a b r i c  



l a y e r   p r o v i d e d   on  one  s i d e   of  the   f i r s t   f a b r i c   l a y e r  

o p p o s i t e   to  the  second   f a b r i c   l a y e r .  

7.  A  m a t e r i a l   as  c l a i m e d   in  Claim  6,  w h e r e i n   t h e  

c o v e r i n g   is  made  of  m a c r o p o r o u s   p o l y u r e t h a n e ,   the   f i r s t  

f a b r i c   l a y e r   is  made  of  cuprammonium  r a y o n ,   the  s e c o n d  

f a b r i c   l a y e r   is  made  of  p o l y e s t e r   and  the  t h i r d   l a y e r   i s  

made  of  p o l y e s t e r .  

8.  A  m a t e r i a l   as  c l a i m e d   in  Claim  7,  w h e r e i n   s a i d  

t h i r d   f a b r i c   l a y e r   is  a  k n i t t e d   f a b r i c .  

9.  A  m a t e r i a l   as  c l a i m e d   in  Claim  7,  w h e r e i n   s a i d  

t h i r d   f a b r i c   l a y e r   is  a  woven  f a b r i c .  
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